likely that EOG abnormnalities are reversible (e;g. Eales' disease, choroiditis) and reflect the activity of the disease process. Experience to date suggests that the uses of the test include early diagnosis, diagnosis where the fundus is obscured and an objective assessment of the extent of a lesion; it may also be of prognostic value. Many more cases must be seen before any final judgments can be made. Dr G B Arden and Mr M R Fojas (London) Abnormalities in the Corneo-fundal Potential in
Retinitis Pigmentosa
The conventionally recorded electroretinogram (ERG) is characteristically absent in retinitis pigmentosa, often in the earliest stages. This cannot be due merely to the lack of sensitivity of the rods or to the fact that part of the retina is dead. It has been suggested that a resistive membrane posterior to the retina disappears in this disease thus preventing the retinal current spreading to the corneal electrode. The pigment epithelium possesses the properties necessary for this hypothetical membrane, and is also the site of generation of the EOG potential. It therefore seemed of interest to investigate retinitis pigmentosa with the new electrodiagnostic test. The following results were obtained:
(a) All fluctuations in the EOG potential are usually absent in retinitis pigmentosa.
(b) In early cases, where an ERG can be recorded, the EOG was in 5 cases out of 7 as in (a) above. In the remaining 2 cases the EOG abnormality was more pronounced than the ERG.
(c) The EOG potential level was not significantly different from normal in those cases where the ERG was present. In the remainder, it was markedly reduced.
It is concluded that the results lend support to the hypothesis that the failure to record the ERG is due to the disappearance of a membrane posterior to the retina; and demonstrate that the first pathology in retinitis pigmentosa occurs in the pigment epithelium rather than in the receptors.
Dr P B C Fenwick (London) described a simple alternative technique for recording EOGs, which automatically drew the graphs calculated by the speakers. He demonstrated that the potential varied with the blood flow through the eye and was-greatly affected by Diamox. Very early cases of diabetic retinopathy could also be detected.
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Mercurialentis by R A Burn FRCS (London)
Since the therapeutic use of silver has declined, the metallic impregnations have attracted less interest than they used to do. From an industrial point of view, however, they are still of importance and mercurialentis probably more so than is generally realized.
The name is given to an unusual appearance of the anterior surface of the lens seen in people exposed to mercury. It was first described by Atkinson in 1943, occurring in thermometer workers, and the convenient term mercurialentis was introduced by Rosen in 1950. The literature is scanty and most accounts have confirmed Atkinson's findings without extending them very much so that the present state of knowledge on the subject can be summarized briefly-:
The appearance consists of a greyish brown or even yellow haze on the anterior surface of the lens which is not easily seen except in the slit lamp beam. Atkinson described it as concentrated'in the centre of the lens and fading towards the periphery with small cracks and defects in it. He also noted a faint similar reflex from the anterior adult nuclear zone, in some cases, but all accounts are agreed that the posterior cortex and capsule are free. No other significant ocular abnormality has been reported except that Rosen (1950) noted a yellowish glow from the corneal endothelium in one case, and Caffi & Straneo (1961) have recently reported a brown granular deposit on the backs of both cornea in another.
Visual acuity is unimpaired as is the ophthalmoscopic view of the fundus and none of the reports so far has found any defect of vision attributable to this condition or anything to suggest an association with ocular disease. The change is permanent and has been observed by Atkinson ten or more years after the last exposure to mercury.
The condition has so far been reported almost exclusively in persons exposed to mercury vapour in the course of their work such as ther-mometer makers, D.C. current meter repairers, and workers in the felt hat industry, but Abramowicz (1946) and Fischer (1946) have each recorded one case which followed local application of mercurial ointment to the lids over long periods.
Prolonged exposure, over a matter of years, is necessary to produce it, but nothing definite is said in the literature about the incidence of the condition in exposed workers. Most accounts give the impression that it is quite low.
The relationship of the condition to mercury poisoning is even less clear. On the one hand it has been described as a very constant sign of chronic mercurialism and recommended for use as a screening test for this condition. On the other hand it has been pointed out that many cases show no sign of mercurialism. The urinary mercury has been shown to be raised in affected individuals but no more so than in many exposed workers without mercurialentis.
The exact nature of the deposit remains uncertain though there is little doubt that it consists of mercury in some form. Atkinson & von Sallmann (1946) , who examined a cataractous lens removed from a patient with mercurialentis, demonstrated spectrographically that it contained more mercury than other cataractous lenses, but they were unable to confirm the distribution of the deposit by staining methods.
There has been little speculation about the mechanism by which the appearance on the lens surface is produced, and most authors seem to assume that it is the result of systemic absorption. Only Locket & Nazroo (1952) have suggested that it might be due to direct absorption of mercury by the eyes.
To sum up the literature: The clinical appearances in the lens are well established and it seems that the condition is not accompanied by any other ocular abnormalities with the possible exception of corneal changes. The incidence is undetermined but generally considered to be low. The relationship to chronic mercurialism is uncertain, and the mechanism by which the condition arises is generally assumed to be by systemic absorption.
PRESENT WORK
In the course of the present work 70 persons working in a thermometer factory have been examined over the last two years. The examinations have been carried out at odd moments and the conditions have not been ideal, but all the cases have been seen with the slit lamp and almost all of them on two or more separate occasions. 20
Incidence (Table 1) Fifty-seven persons have been constantly handling mercury in the course of their work for periods varying from one to forty-eight years; 56 of them have definite mercurialentis and 1, who has only been doing the work for one year, shows doubtful but suggestive changes. Seven have been exposed to mercury to a less certain extent for similar periods and of these 2 have doubtful but suggestive changes and 5 are unaffected. Six have not been exposed to any significant extent in. the course of their work and all are unaffected. There does not seem, therefore, to be much doubt about the incidence of this condition in thermometer makers. The fact is that all those regularly handling mercury in the course of their work develop mercurialentis within a year or two.
Clinical Appearance ofLens As far as the clinical appearance of the lens goes these examinations have not revealed anything new, but one or two points are worth mentioning. The changes are not, at first, easy to see and much depends on the angle of incidence of the slit lamp beam. A lens which at first only looks a trifle grey may show unmistakable mercurialentis if the patient is asked to look up.
Atkinson's observation that the changes are concentrated in the pupil area and tend to fade towards the periphery was confirmed, though it was not a striking feature. The cracks and clefts which he described in the reflex, however, were not seen in any of these cases. Gourlay's (1954) observation that the condition may be unilateralor at least grossly asymmetricalwas also confirmed in 2 cases. The reason for this is obscure and nothing about the eyes, the men or the nature of their work has yet been found to account for it.
Corneal Changes
No significant ocular abnormalities have been found apart from corneal changes, but these were of some importance. Among the 56 positive cases definite corneal lesions were found in 10; they consisted of bilateral band-shaped opacities in 5, bilateral Hudson-Stahli lines in 4 and 1 case in which both occurred together. The band-shaped opacities all occurred in cases with well-marked mercurialentis who had been exposed to mercury for long periodsthe shortest seventeen and the longest thirty-nine years. In none of these eyes were any other abnormalities found, such as signs of chronic uveitis or glaucoma, which might account for the corneal changes, and their ages ranged evenly from 33-63, so that senility seems unlikely to have been responsible.
In addition to these definite abnormalities, indefinite but suggestive changes were seen in many casesnotably a greyish reflex from the endothelial surface similar to that seen in the lens and in 1 case a brown granular deposit on the endothelium, possibly similar to that described by Caffi & Straneo (1961) . No significant corneal changes were found in the cases not affected with mercurialentis.
It is difficult to imagine that, in examining an unselected group of 56 people with reputedly normal eyes in this age distribution, one would be likely to find 6 with band-shaped opacities. In addition it is interesting to note that, long before mercurialentis was known, cases of band keratopathy from exposure to mercury had been reported. Indeed Duke-Elder (1938) , in discussing the etiology of band-shaped opacity, described a traumatic group due to exposure to irritants and almost all the cases quoted in support of this view were due to mercury. Clarke (1870) observed a band-shaped opacity in a water gilder exposed to mercury fumes in his work, Fuchs (1926) found it in a doctor who was in the habit of dusting calomel powder into his eyes, and Topolanski (1894) and Harrison (1936) each described cases of band-shaped opacity in hatter's furriers. There seems little doubt, therefore, that these bandshaped opacities have been caused by exposure to mercury in the same way as the lens changes, but need longer to develop; it is possible that some of the less definite corneal changes may have the same origin.
Relation to Mercurialism
The signs of chronic mercurialism consist of tremor of the hands and tongue, especially noticeable in shaky writing, personality changes known as mercurial erethism such as nervousness, irritability, lack of self-confidence and resentment of criticism, gingivitis, excessive salivation with a metallic taste in the mouth and, in severe cases, gastrointestinal disturbances. All the 70 workers were examined to elicit these signs and in many cases specimens of writing were taken. All were questioned for any history suggesting episodes of mercurialism in the past and the replies were supplemented by reference to the nursing sister in charge of the factory who keeps excellent records and knows everyone in it. Twenty-fourhour urine specimens were obtained from 17 volunteers with mercurialentis and examined for mercury content. Finally, the recorded estimations of atmospheric mercury content in different parts of the factory were examined and averaged over the last two years.
No definite clinical signs of mercurialism were elicited in any of the cases, but slight tremor was noted in one worker who had recently been on the verge of a nervous breakdown, and tremor of the hands and tongue with jumpiness were noted in another. A history of previous episodes of mercurialism was obtained from 8 patients, in all of whom the trouble had subsided after some time off work and had not returned after it was resumed. These episodes took place during or shortly after the war when the antimercurial precautions in the factory were less effective than theynow are and the atmospheric concentration of mercury was almost certainly higher. There have been no cases of mercurialism for many years now. The urine specimens almost all showed a considerable increase in excretion rate. (The normal rate of excretion in twenty-four hours in the urine is considered to be not more than 90 Vg.
The rate in two control cases not exposed to mercury in any way was 32 Vg and 56 Vg respectively.) The readings in the 17 mercurialentis cases showed an average of 432 ,ug, about five times the normal. Two cases were just on the high side of normal and the remaining 15 hXd rates from two to twenty times the normal. atmospheric mercury readings averaged 75-t! .ug/cu.m in all the relevant parts of the factory, 100 Vg being the accepted allowable concentration. However, these figures were taken in the aisles between the benches during the lunch hour and it is doubtful whether they correctly represent the concentrations present over the work benches in action.
The striking feature here is that all these workers have mercurialentis and none of them have mercurialism. On the other hand they are clearly absorbing and excreting abnormally high quantities of mercury and a fairly small increase in the concentration of mercury in the working atmosphere has caused some of them to develop mercurialism in the past and doubtless would do so again. These findings may be correlated with thosein previous series: 6 ofGourlay's workers had mercurialentis and none chronic mercurialism. In Atkinson's series there were 13 cases of chronic mercurialism all with mercurialentis, but on the other hand Locket & Nazroo saw 15 men with chronic mercurialism of whom only 4 had mercurialentis. In other words, the two conditions may occur together but either may equally well occur alone.
It seems in fact that mercurialentis results from prolonged exposure to mercury in concentrations which may be well below those necessary to produce chronic mercurialism. If the concentration is raised, mercurialism develops quite rapidly and if it is high from the start the nervous signs will develop long before the deposit of mercurialentis is visible. This semi-independent relationship between the two conditions tempts one to wonder whether, though produced by the same causes, they may not be brought about by different mechanisms.
In any case the value of mercurialentis as a clinical sign is precise. Its presence does not indicate mercurialism nor does its absence exclude it. It only indicates that, at some time, the patient has been exposed during a relatively long period to mercury at a concentration which, although above normal, may well have been lower than that necessary to produce chronic mercurialism. If it were to be regarded as a sign of chronic mercurialism, as is suggested in some textbooks, and used as a screening test, the thermometer industry at least would have to stop work to-morrow.
Mechanism ofProduction
The mechanism by which the condition is produced is therefore worth reviewing. It seems certain that the deposit in the lens consists ofmercury in some form, but the question is how does it get thereby systemic absorption, passing into the aqueous from the blood stream, or by local absorption through the cornea? Because the condition is associated in people's minds with mercury poisoning it has usually been assumed that it is due to systemic absorption, but there is little evidence in favour of this view and quite a lot to suggest that it may be a purely local lesionan idea put forward by Locket & Nazroo in 1952. The distribution of the changes favours local absorption as the cause, for the deposit is concentrated on the anterior surface of the lens in the pupillary area and no one has yet demonstrated any changes in the posterior part of the lens such as would be expected if the mercury was coming from the ciliary region.
If local absorption is the cause then some changes would be expected in the cornea and the present series demonstrates that characteristic changes do occur there.
As already mentioned, there are at least two cases on record where mercurialentis has followed the prolonged local application of mercury in the form of ointment in persons not otherwise exposed to the metal and Fischer (1946) claimed to have produced the same thing in puppies by the application of 'grey salve'.
It is well recognized also that a similar condition, argyrolentis, can be produced by local applications of silver (Friedman & Rotth 1930) as well as by exposure to fumes of silver nitrate (Larsen 1927) .
The process, then, may perhaps be somewhat as follows: Mercury is absorbed through the cornea, either from the atmosphere or from local applications, circulates in the aqueous and settles out on the anterior surface of the lens in the pupillary area where it accumulates over the years until a visible permanent deposit is formed. In the course of time the cornea itself may become affected and a band-shaped opacity occur. Such a process would depend more on duration of exposure than on concentration.
Chronic mercurialism, on the other hand, depends on the atmospheric mercury rising to a point where sufficient is absorbed from the lungs into the blood stream for nervous symptoms to develop. This can occur quite quickly, long before any visible deposit in the lenscould beformed, and as soon as the atmospheric concentration falls and the excess mercury has been excreted, the symptoms will subside. If the two conditions are thought of in this way their rather complex relationship becomes easier to understand.
Practical Considerations
From the practical point of view the question arises whether people with mercurialentis should be advised to change their occupation. The answer, J think, is undoubtedly no. They are skilled workers earning good money and cannot change without facing considerable loss. Also, as I have already pointed out, if everyone with mercurialentis were to change his occupation the thermometer industry at least would soon be out of action. On the other hand great vigilance is needed. Mercurialentis itself does not cause any damage to sight, but band-shaped opacities can do so. Again, these people may lead happy healthy lives for years, but quite a small increase in the concentration of mercury in the atmosphere may give rise to symptoms of mercurial erethism and the patient's doctor should be advised to be alert for these personality changes. If the workers carefully observe all antimercurial precautions and managements are constantly alert to do everything which will keep down the concentration of mercury in the atmosphere, the metal can be used in industry with reasonable safety. But it must be admitted that it is still a highly dangerous substance and where opportunities to develop substitutes occur, they ought to be taken.
